Canine parvovirus type 2 (CPV-2) is a leading cause of diarrhea in puppies in several parts of the world. In this study CPV-2 was detected and recovered from puppies showing clinical disease from Montevideo, Uruguay. Samples were processed and used to infect CRFK and MDCK cells in order to isolate the virus.
INTRODUCTION
Parvovirus is regarded as one of the major causes of viral enteritis in puppies. The disease is caused by canine parvovirus type 2 (CPV-2). The virus infects the intestinal epithelium, producing necrosis of the crypts and atrophy of the villi. The affected animals show symptoms of depression, vomiting and diarrhea (mucoid to hemorrhagic gastroenteritis), which can lead to death within a few days. CPV-2 (Parvoviridae family) is a small virus with a single-stranded DNA genome of 5.2 kilobases (kb) that encodes four peptides, two nonstructural (NS1, NS2) and two structural (VP1, VP2) (8) . VP2 is the major component of the nonenveloped icosahedral capsid of CPV, and only a few substitutions in its amino acid (aa) sequence can alter relevant biological characteristics of the virus and generate new genotypes (CPV-2a, CPV-2b and CPV2c) (1, 2 (11) .
The aims of this study were the isolation and characterization of canine parvovirus circulating strains, from clinically ill dogs samples in Montevideo, Uruguay.
MATERIALS AND METHODS

Samples and virus
Twelve samples were collected by rectal swab from twelve dogs of various breeds and ages (up to 6 months) from Montevideo, Uruguay. All dogs had vaccination record (The pet owners said they had been fully vaccinated with CPV-2, although we have no certain about that) and showed hemorrhagic gastroenteritis, compatible with infection by canine Parvovirus. The samples were immersed in sterile phosphate-buffered saline (PBS) with antibiotic (100 mg/ml penicillin and 100 U/ml streptomycin) and the suspension was centrifugated at 12,000 x g. The cleared supernatant was filtered and frozen at -80 °C until processing. As a positive control, the Cornell reference strain (ATCC -VR2017, CPV-2) was used.
Virus isolation
Crandall Ress feline kidney cells (CRFK, American Type
Culture Collection, USA) was used in the virus isolation procedures. The samples were inoculated at a rate of 100 L per well in a cell's monolayer in maximum growth phase (12 hours of culture) with a low cell confluence (60%). After adsorbed for 1 hour at 37 °C, the inoculum was removed, and minimum essential medium with Eagle salts was added (E-MEM, Sigma-Aldrich ® , USA), then the cells were again incubated at 37 ºC. Cell cultures were observed daily during 4
to 5 days to monitor the appearance of cytopathic effects.
Subsequently the plate was frozen at -80 °C and submitted to further passages following the same procedure, until the 5th passage or the eventual appearance of cytopathic effect.
Viral hemagglutination (HA)
HA technique was performed as described by Senda et al. (9) . Cornell strain (ATCC -VR2017) was used as a positive reference control. The viral titer was expressed as the highest dilution that caused complete hemagglutination.
Polymerase Chain Reaction (PCR)
PCR technique was performed as described by 
Nucleotide and amino acid (aa) sequence analysis
The sequence was performed as described by Perez et al. bp and 16 bp. The RFLP analysis showed that the two isolated CPV2 (UY1 and UY2) had a CPV-2c pattern (Fig. 2) .
The comparative sequence analyses were performed using indicates that these strains were type 2c as described previously (8) .
Comparing the CPE produced by CPV-2c (UY1 and UY2 strains) with the CPE produced by CPV-2, it was seen that CPV-2c is more cytopathogenic in fetal canine heart primary cell cultures (FCH) than CPV-2. Nevertheless the CPE produced by CPV-2 was similar in both, CRFK and FCH cells.
It is also important to point that the isolated viruses, both UY1
and UY2, produce a low CPE in CRFK cells (Fig 1) . Puentes, R. e t a l . Canine parvovirus type 2c 
